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imjwzm =*> 777 -7-vs y k 

[W*^ 1 ] 

\HU*^mKt Lfz^y Vmn&4 4 0 (mm3 ) &±<D&mtt® h & h zf 

)v znm-fz 7*--xmt, mm^y * - * aso ti teas: $ n^o^ ? 

mt£7 ^-XU<vmmZ%ir7 x.-7>m<DmZfi t 5 5 - 8 5 (mm) ^ofj|B7 
x-^S<7)Sf^4 0 0 0-6 5 0 0 (mm2)-e*lK 

L^^BufE^ .y K^#^<7)HufBmi#f frb^v Y&ft^l OmmOfi^ 
K##hu j»1gi*OTf ES:(D"e5E £ & ® »J14 R h , 

BUlE 7x-Xl«^7x-^ c^iMPJJ 3 mmJ^± £ P&T 1 5 mm^JL 1*1 O 
^^■C**7i-^®»aJOTIE^Xl)"e5ei*lSP!!lttRf £ojt (Rf /R 
h ) rt ? 4 . 0-12. 0-e*4it ^mWit-fh -=f)V79 7 7^ y Ko 

Rh =E h • t h 3 ...® 

Rf =Ef • t f 3 ...(g) 

t h <±^ y F^#HU*f fIit^¥W $ > tf Ii7x - ^ MlligB^TOJ? $ 

•e*4 0 ) 

umm 2 ] 

-8 5 0 (Hz) ZmfflLt^&l%^\%?M<r>zf)\s-7 y-7-f^v Ko 

[W*^ 3 ] 

Xf± 2 HgEIRo =*> 7 ? 7 7^ 7 Ko 
Htiie^^ -V>^^8. 0-9. 0 (GPa) ^ohuIE¥ 



mtE# 2003-3087282 
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iM£t h ri ? 0. 7-1. 2 (mm) (7)iS^i:J: f9*H#c£*L, 

^ofl|T|E7i-^JiiS«Bli, -V>^^6. 8-7. 5 (GPa) ^o^ff 
Stfri*l. 6-2. 2 (mm) 0#STO75^|«$tL^- <h*#^«h1-^W* 
31 1 7!;M 3 tf>v*1* fiTWcfEfcO =r> 7 ? 7 7^ v K c 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

[#it^cm i ] 

#§^fg 2 6 5 1 5 6 5 -^ZrfR 

2130519 
1832305 

[0 0 0 4] 

^■y K£ =Oi/ 7 **-;!/ t<7M >\£-y> 72-£X%.5£mt*fil±2 
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[0 0 0 5] 

4 4 0 cra3 m± K^gHt L ^t- tz 4 ^ > tf - ^ >^7yf> ^Sf& £ 

aUBLfc£»t-Cf±, KIH4^ ? +^lz|pi±$tL#^v^t^ifij^L^o *>fc*lz 
, /\ y K#|f £ 4 4 0 cm3 J^± L =OI/ 7 * 9 7***711 JR $ tiT J± v > & 

[0 0 0 6] 

0cra3 M±tL<>^i>fcffflM*ttmzi%fti2>3'fr7?7 7'^y K«r«tt"t 
[0 0 0 7] 

[lis * #&-r * 0#J£] 

0 (mra3 ) J£l_tO&JRjfeME|.j&» <b * & 7 7^ 7^ -7 Kt** o T, ;u £*TJfc 

5-85 (mm) ^o^r|B7 ^-xm<D~mtW4 000-6500 (mm 2 ) X"$> *) 
, Lfri> mrie-^ y h'&fcUWmUmBfr h^ y YWfi^ 1 0 mm<D& £ 4 £1"^ 
K^#HffltfIlt<7)TfE^:®T^i^ffiPJttRh t fijfS7i-;*M<7)MI*i^6 7 

1 - 7 ^>lM!IJ &Z 3 mmJ^± £ PIT ri>o 1 5 mmJ^rt OSjt^^-C* £ 7 i - 7 MB-U 
OTIB^CD-C^i^iSWJttRf <h<7)Jt (Rf /Rh ) rt ? 4. 0-12. 0"C&& 

Rh =E h • t h 3 ..<£) 
Rf =Ef • t f 3 ...(§) 

7t/f u E h v^mmyMm<D^ y 7'm. Ef ii7x-^)ii^t> 

th (i^yKWIIili^^g?, t f &7 sc-7fflmU<0¥-#}m$ 
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[0 0 0 8] 

*/Mt * 6 5 0 -8 5 0 (Hz) X'&ZZt £ tffi If *^ 1 SB 
fcO rOl/ 7 7 7 7'^ y KTrfc * o 
[0 0 0 9] 

ffi D^STOXti^-tL «t Ht> 7*^/h $ v^JK*t#tz i V) fitz d 

zttrnt-tz m^m 1x1*2 e«<*> =01/ -7 ? 7 7 kt?**. 

[0 0 10] 

i^li^4fEm<^l&HJ«i> Huta^y K^Hulf^itfi, ^>^^8. 0- 
9 . 0 ( G P a ) ^of&fETOJ? £ t h . t!> ? 0 . 7 - 1 . 2 (mm) O^JR^K X 
*)ffif&Zti. jL-^S>!iSB»±, -V>^^6. 8-7. 5 (GPa) 

buIS TOJ¥ $ t f t5 ? 1 . 6 - 2 . 2 (mm) <D±MU^ hffiWu Zti&ZtZ 

*mt-t& 1 7!;S 3 O w-f *Lri» ie«o =*> 7 * y 7*^ y k-C* 4 o 
[0011] 

vxT*§kw<onm<o--m& £ mm \z&3 # K^t & 0 

HI 1 tt^Hife^ffiO =*> 7 * 7 7*^ y K (IXT, y KJ t^^Zktf 

) io^mb, 112 \**<o5mw&m. mz\t^y v<o^mm. ma 

(A) {ifH3 0A-A|)fffiEI, mm (B) (±^OB«7C[1£^*i^*L7k1-o HI 
K*3\^T, ^yKlli, ^K-^SrlTK"^* 7^-7^2 (Wli 3 E (EI4 (B 
) tC^-f) 7i ? 7 i-7^2 OW® 2 BtCiS|£^tL^o^s> K^»^*^-r^'> 

[0 0 12] 

HUfE7jc-7sgP^WM2 B fcli, tfOxJdrgU (B) {Cj£^: LT^f «t 1 \,Z y ^ 
y FftW<Dtp&U i ^®1-&%i|ift&1TM2 B 1 iziasi. ifffi2 B1^7 K 
fl-M 4 T-Mft L fc*R&0 2 B 2 Sr-g-tf 0 tfz^ y h**ibM 3 Omflf 3 E (± 
, i^Ii^f 12 B 2 CI^-SgiK^So ituffi rillSJ (i> 7^-7g|S2c7) 
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. 2 B t , ^ y 3 (DMB 3 E t ti h (DfSiX-m^^ £ ^ @* £ ft 

[0 0 13] 

t75» ? -e#-5>o Kite, K^t5*4 4 0cm3 ^JLt, J: L 
< f±4 5 0cm3 J^±T^J&£*L& 0 £ O <£ 0 v Kf±, * >f - h J- U Trt* 

1- r * <h , ^ -7 KM^isa? n it * l tz o , * m*<Dm± * m C #> H ^ -7 K 

£*L&v^\ K#8tOJtR*i6 5 0cm3 J£JlT\ «t <9 ftt L < l± 6 0 0 cm3 J^JL 
T, £<bK$8P£ L < fi 5 6 0 cm 3 ^Ttt^^^l Lv> 0 
[0 0 14] 

^>^-^&^£i£tt&<£>j^i L</> 0 t ^7i-^MFOS5$H«±5 0~8 

5 mm, J:l9$fiL<(i55~6 5mm^O7x-^SF0jBtii 4000-650 
0mm 2 , «t L<(i4 000-550 Oram 2 Htfcj££*L£ 0 7x-^IF© 

xMFOM^ti, ■7x.-y! > MFc7)i*IltE7) ? Htf^B^lT^oT, 7x-^7^> 

6 £*?>lHg& £¥r£ «r*t3SP.-CSlSc $ ft £ 0 

[0 0 15] 

it: [7 x-^MiJ t±, ^1^^^^ LtlftCJ: £ §K 
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A) 0<fc?K> Kfi>L> (m^«) <!: * - h- 7. *° v h&S t&feJZm&Z 
^-fr^-gkWMP E 1 , P E 2 -T^y K ^iiOttff U> &mm^&^X, HI 7 (B 

h^X%)*bX2 0 OmmWTt^^fiME e - Oteg ZMtetz i> £ Buffi 

m%t U^it^o ^^7^-^BFcojiI^Eti, * 7 -7 >ffiiJ<7)Mlf 2 a , V 

- ;wiij<7)j§i!i 2b, h *ym<omm 2 ti^t- ;mijojiit 2 e k x 19 £ 

o 

[0 0 161 

^HH^O^y Kl {i, ^-7 K#31# ? 4 4 0cm3 &±.M±mitZ tiX /z^. 
^0#tt^^^LTSHttfg^T^^$^fS]±$-*-5>7t:i6H, fulfil* ^Ji/£ro 

H^5 5mm*il3?.fi7 ^-^®F^ffi^I^4 0 0 0mm 2 *it*l>t 7x-^ 

?£K7i-^MFC9ift£H^8 5mmJ: i>±XlZ 7 x. F (DM^W 6 5 
0 0mm2 J: ^ £:> "7 x. F^^ -7 Kfl^itKJfc LTMJt^ § < & 

i) N Ay KS>bl£ft >;*£^c£Pf ^D-^i-v^ 4i3|113tc^-r 

7x-^|F«ii h- ^fJJcojieP t t , fti ^-;^ijOfigP h b<D 
m<Di^W-^MX^h 7^-^BFcortiWii, #!lxJ£9 0- 1 3 0mm, i^HL 
< (£ 1 0 0 ~ 1 2 0iiattX&&<DtfMi Lv^ 0 &£iuffi7 x. -^M<7)ii5£ H^Z<D 

[0 0 17] 

^^•7>S|53at, YlMM £ & i~ y — )^%$ 3 b * 7 * >8R3 a £: V-;w 
gR3 b tWf B U7x-7lFO h ^ffllJIf 2 t frhs*y ? "7 i-XfJJ^il i9 
*8R2 Ofc-;HBlli2 e C?ot<0^t^ KSB3 c * 9 * >SB3 aOt- 
/ufflT^ttil"* v^7 hM^3 dtmt-isEHio hM&£K3 d 
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til & ^ K (i ^ * 'Crfft C L * SS® kZ B£ L T 7 >T # ii <9 fc« & o 
[0 0 18] 

*W^7Klli, HI 4 (B) C^LT^tJ:?(:, ^7 K$ff|5 3<7)|) 
ffiHulf 3 E^fc^y KSfejfr^l 0ram<7)S$ K^frmilf ffl& 4 

R h 7*-7>mF<7)m&Efrby*-Z*'bmbZ3iiM±*mXfr'0 1 5ram 
J^rt0^fSjtT'^)^>7^-^MI^5 0ffiPJ14Rf <h<7)Jt (Rf /R h ) £4 
. 0-12. 0Kffi5£LTi/>& o Z<D t §#MWH4Rh » Rf Tf^GX CD 

Rh =E h • t h 3 -<D 
Rf =Ef • t f 3 —CD 

fcfc'U JtSEACIX (DfcJs^T, E h t±^^ K$Mi^4 0^>^$ (G 
Pa), E f iiy jL-^mm^5<D^y^m (GPa) , t h ? K*flqlir*R 
®J£4 4>¥^J¥£ (mm) , tf {±7^-^)1^5 0^/?$ (mm) X*$>2> 0 & 
ts&¥1%mZ th . t f (i, #«BOfl[$j&*^r-r*®*«r#ltLT, IMfft:-m^ 

th=2 (th i - Si) /2Si ( i = 1 , 2-) 

£ - f , t h i fi^ * K^HU^i^H#i tiZW/bffiSL i O^F^Off $ . S 

i fi , lKriEff £ t h i & & ®PMMm i omm t-th 0 

[0 0 19] 

ttzme (a) ki±, v KDmm^m^mmiT^L, m6 (b) tcii, 

^•y K^#HulffIlt4 ^1^,06 (A) OC-C|ffMEI^^1-o ^-y K$MI 
ii|4li, mrfSf^fR i £HtrWc<7>^J&-C£>4^ -;MMKi3v>T v * 7 h 

^£i£wT^-;/ K##ffi»«:W 4 JMfctfjKfi. 06 (B) 'OJ:^: 

, ^7^>lfli, yt7HMhOi^L^CL^tj#@r a = l 5mmOR 

£*L-cv>£tm£g|$7 tmmftmzM&e 2 ZWcfclrho Z\ tidz X *) m 6 (B) <T> 

mmfmxit, ??>y >m<nnu& e 1 &h v y *mx v - ^otjosm e 2 $ -c 
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■ <r>m. m l x^ v F^fommmm a zti&o 

[0 0 2 0] 

^ftLT#x.^;t^tH 0 Hljffiffilis^fi, MB h £ffitf&^E-^ > hM 

^(DMM-^- * yYlh t<^nE h • I h bZ£^xnhti&o LT> 
^ 7 K Wbu If fl^ 4 <7)MPJ14 R h x - Bh<7)| »f PHtt * Ltzi><D 

x% m±±. ±sa^®m: oTttir-r&o -^spiJi^Rh »*, ^ k^#hu^ii 

& ^ y F^foffim^fr 4 60^^* & n > h n - & - t &X § * 0 
[0 0 2 1 ] 

mm~>x^-* > h i f Ef • i f k jio-cwbfi&o ^it, 7^-^. 

Mllfg|5 5 0MPJt4Rf (i, MB f OffitfWJtefc^ Lfc<7)-C\ 1§!1:±, ±|B^: 
0)tcJ;oTft|$:l-& 0 -coMPJttRf ^m^-t^-^HJ: *TW^£Ut£ 7 
i-^jl*fg|5 5<7)^l:^ < !:^rr> ha-fr^ZZ tfrX^&o &&I h ^ If 
^ ^ti^'thmz t h > t f <D3^zitmir^ (If =b • t f 3 / l 2, I h 
= b • t h 3 /\ 2) o z<Dfztt>&:& ©-eta, i h «• t h 3 t\ if * tf 3 
*i -r *ls £ x. t v > £ 0 

[0 0 2 2] 

^ K#flW*3 0 0cm3 iW^OtJ63|50— feW^^y Kt?Ji, £ omPJ14<7>Jt ( 
R f /R h ) t±, «fel2. 0 J: fc^ifcffifctE^SfiT^ao MPPMJt^ 
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* o 

[0 0 2 31 

i^^^n^fi, ✓s? K^#:HtflffI^4 tciav^TJt^^i (tDtv^it^ 
[0 0 2 4] 

ilftMTf^To^o 7x.-^^2co^^g|5(i^-;w<!;ig:^)|!l!-r^^i6, &&*1JS 
<7) WJ14 £ L T ^ < #3? > ^H^-e (i bu IB 7 -x - * mmU 5 O £ m 
it^^&^&Zm^tzo ^Lt, K^#HulilIit4<7)MPJt4Rh t7x-^ 
jg*i^5 0MPJ14Rf £OJt (Rf /R h ) £4. 0-12. 0^Pl^-t^<h, 

[0 0 2 5] 

iit?, mrfBSPil^Jt (Rf /Rh ) ri*4. OfcMX&Zt, 7x-«^ 
5<7)MPJ14R f K^#:m)lf^5 0MPJt4Rh Kit LXMm^i^ < & 

§ < ^oT+^^y^-^^2<7)iStXtt^^-C-#^v^ 1 2. 0 Sr 

jgx.&£, ^ y F$M#H!^5 <7>MPJ1£Rh ^ 7 x -7>jg*f£|$ 4 OBPWtiRf 
KJfc LXiiimK4-2 < & 0 , m«(0A - 7 F^ft^i^ 5 <0«^t^ < . 

ct 19, &m£Mco&i±tmwx$t>:^ 0 m^ut L<i±m?mwmvc (Rf /r 
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■h ) *4. 0-10. 0, $e>K#F£ L<(i4. 0-8. Ofcta^iL^ 
o i £»J K Ji* t , ^ y K$Mifi^ 4 OMHOte R h f±, «f £ L < ti 4 . 0 
-10. 0, <fc L < f±4 . 5-9. 0<7)$Effl?) |: t :, "e5E#>&<WMi L^ Q 

f£BPJ14 R h ^ 4 . 0 H * & <h , WSMW)*-* § < * *) f r -5. t 

*t2|s:|&^0«t9*^:S^y K-et±, K*#HU^it4 0M#±itD^JS#, 

„ 7i-^MW5CMPJ14R f U\ iff* L< 114 0. 0- 7 0. 0, 
L<(i4 0. 0-6 0. 0<Offl.m<r) f Pt:7!E£>2><DtfMi Lv> 0 mWM&R f **4 
0 . 0 *ft K 4 & <h , O 7x-7lF ©gE^ri*:*: § < j& 0 j§ §\ It Att^ 

*K - ;i/ o > tf- r > x -7 ^ > ^Sf& Klfe^ < £$&14itEo |pJ±j&H-53* K 

[0 0 2 6] 

&&{5Sira&0— ^Offi/Hi£^^ii£3&£ 6 5 0 -8 5 0Hz<h1"& £ <hrt s M3: 
U^fci^o^o £*Ui, ffi(7)^7#-i^v "7 Mfco^iRH;: «fc 0. 

[0 0 2 7] 

M« 1 , J&&mmm*: a 2 t-t&t TfEsSfcJ: D^ii^-Cl*, 

= (a 1<^)/n°7-X^^ HU) / (a 2<Ds* t 7 — X'<? Ml/) 
[0 0 2 8] 

9 %mfc£1f 0 i><Vt LT^i6^>o 
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( 10 7^77'©yt7f^C)A 7 k £ 19 ^"t (i^#>^ y K J*#t& s 

(2) El 8, H9^7Kl-<td^. ^sy K1^7x-^IF<7)7>^- F^#7 h 
SCttll 30MW1 2 OmracORM^) £^^J^@^1->2,o * 

1-&£#>-C&& 0 - - t't h S fi x <^ •;/ KM'L^ <b 7 

Si. 5mnk £M12. 5 mmSi£^/M 7V>±£tH 7 -^M F £T|o] # <b L 

( 3 ) m 8 <7) «fc 9 KJPiSS f^7';7°Pa2^ ^ y K 1 0$gI&ri*?JI!l5eT # 
&y i--XMFcoiI^4^ig (W(ii9^)J:9 ca>f- l^* 0 -y h s^ib h 
71BIJH2 0mm<7){4M) (:01x.«lf ^Jf @f fl>o 

(4) m8<7>«fc9 lill 3^—y K^»t^^l<7)t!DM^MS^ 
iBiJ^1-^>MJSt 0 y 9 T y 7°P a 1 £A77?&* 1 5 «#tt£ 0 

(5) mi 0 IC^-T «fc o ttll3^';Fli:»m« ATJteJU 

5 <7)Jjmm a 1 Off «fc <7^v -y K 1 IPJJ^MS a 2 (D\m^ £ 7 - JL- 7^ 

(6) FFTTi-^-r+P'-ejgl&MSitP^m^ ( fl 10A*7-^nV ff 2 

(7) mi iti, mmti^mmmcowi^W: zm-r* coxizyyyfrb^ 
(Dm^mTFi-mm^F (fix) (iw/hi^^tMio^ *>t ^h?^ 

[0 0 2 9] 

WhuIS^^ 4 (i. -V > 8. 0-9. 0 (GPa) <D±m*m^ X *) mWL 

Zti&<DtfmtL<, y j--XfflmU5lZ, ^yy-'m^e. 8-7. 5 (GPa 
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[0 0 3 01 

7x-^Hi2 t:Ti-15V-6Cr-4Al <7)^* 
7. lGPa) i)m^hKtzi><D$:7Flro ttzy^-7,^2(D^% 

v>7& 5 \ fc£ L < ltZ\<DmZ t c ££ijx.f;f2 . 0-3. 5mm, £*)fttL<&2. 
5-3. Oimtti^fSI U» e ifc-e-05r(.|||S:4't7i-^Sj»*IS5 0J¥$ 

tiZo ft* L<J±, >^ J: *9, mfeflKWI?^ t f * 1. 6-2 

. 2mm<59fgffl-e7Ea6&<7)7^M£ Lv^ Q 
[0 0 3 1 ] 

* fz^ y K$#|5 3t:(iTi-6Al-4V 8. 6GPa) 

& <D £ Tfi-to K *itmm 4 OJ? $ £ £*t±, KrffiM WJteJfc * St£ U#& J: 

imt<D^?>X X 19, $f£ L< J±¥*£ff£ th * 1 . 6 
-2. 2 (mm) 0$£B-Cl3;5£1-&Ort ? M£ Lv* 0 
[0 0 3 2] 

*5fHWR*±4:<, l>*©fi^ffit?l4 0 -MtLX. ?7<y>W>3 aizjs^X 
0. 5-0. 9mm, X *) ft * L < l± 0 . 6-0. 7 5mmi; L, V-fl'SB 3 b Kis 
v>T(iO. 5-1. 5mm, i VU 3 c Co^tli 0 . 5-1. 2mm<hf^ 

[0 0 3 3] 

immm] 

m 1 * y VM<0 n>7^ 9 -f^ y V tb^\z^ %M 

&&*W[M£%t'*mfcL&m*i£WLLtzo &^y K(i, ^fti^ HI 2 tc^1" «fc 
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7x-^M<7)ff^f^ : 2. 7mm 
^ >SG<7>J?£ : 0. 7mm 
V-^UcomZ ! 1 . 0mm 
rUvmZ : 0. 7mm 

[0 0 3 4] 

U. S. G. A. CO Procedure for Measureing the Velocity Ratio of a CI 
ub Head for Conformance to Rule 4-le, Revision 2 (February 8, 1999) 

[0 0 3 5] 

<Wy\tt> 

* fcf - Kri* 5 0 m/ s <h & * «fc 9 KWffiS L T =f ;w 7 (ttTJt =TA <7) 

TDDH EXTRA SOFTJ (|WI1±0^^) ? "TftK 3 0 0 0 

JttOM#Sr®l 2 1:, S*«8fcfc 1 1 3.K3c*7jvt 9 

[0 0 3 6] 

Ki] 
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